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(54) MULTILAYER OPTICAL RECORDING AND REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multiplayer 
optical recording and reproducing device which can make 
the convergence position of a reflected light from a 
multiplayer optical disk cainde with the central position 
of a point-detecting mechanism by scanning a detected 
light quantity maximum position where the detected light 
quantity of the reflected light from the multiplayer 
optical disk becomes maximum. 

SOLUTION: In this multiplayer optical recording and \ ' ' .3 

reproducing device provided with the point-detecting 
mechanism comprising a pinhole 9 which is converged by 
the reflected light from one of the recording layers of 
the multiplayer optical disk 8 through a collimator lens to \ 
extract components corresponding to the recording layer 
and a PD 1 1 which detects the components extracted 
by the pinhole 9 as a signal light and an actuator 13 jfjj - " l 

which moves the point-detecting mechanism in the 
directions of X and Y in the face crossing the optical 
axis of the signal light at the right angle, the detected 

light quantity maximum position where the detected light quantity of reflected light which 
changes according to the relation between the convergence position of the reflected light and 
the point-detecting mechanism becomes maximum is scanned, and the point-detecting 
mechanism is moved to the detected light quantity maximum position to make the convergence 
position of the reflected light coincide with the central position of the point-detecting 
mechanism. 
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(2) 

1 

W»-«»Ji^S#Ji*IB»K*oflr*x36» l ooffi^/f 

i:*3tts#«^vxt x «riE*Ji*ia«jKfr^e>os 

^»*d>feimiBlo<o|aftJB^»JCi-Sfi85>*ttmi- 

ttj*«kffl»»*«**0***tiB2^*ffirt^4 ;o 
< 4 t> 1 #l4(c»|b$-&&»tt«M|i: Sr«i;t5#B*fE 

*ffl*»*±flr«**si-?>^ai*aft^:ffi««a^ 
4, 

tt****ffi«tfcffl*I«cJ: D *SLfc»a***:*:te 

[ft** 2] s(ria*m*ji**ffi«tttB^a»a, strts 
i-5it*« i ss*o^ji*ia»^s«e 

[«**3 ] iKj|B*ffi*4**ffi«o^S*3j:t5SR 

m\zft o Z. t t i- 5 ft** 1 £ 2 EttO^Jl 

*CftH^SSS. 

111*314) . mia«m****fi:iao3fe3iE*3J:tJ 5 SK 
H*ia»s^«c 

[00 0 1] 

i-5#»*ia««t<*(D i oosasst- I'— 1f*Sr**L 

X4 S «riBU^XteJ:0«l**JxfcK*t**»6ll(dEio 

ois^ii k * & »a-r 5 a *«*s j; 40 
jftiikHj^a^j: o»m*3ix*:rit»«rfflr-s-*t L-cfca-r 

**fcffl«J:9l»5jS»a«*^ tt£4fcatt«t&fg# 
*o*«4BlSi-?>ffirtT?^*< it>i*rtlfc#»S* 
£ x. S #JB *K»S3= K« Hi" 5 fe co 

[00 0 2] 

[tt*<oSf] #B*15»f5£S«Ot: 0 y *T -y^Sr* 

jai-5«a«Sdfc***-c«t N #«*ta»j«flcfciE»£*x 



4#BI 2003-99975 

v^*«35>femWLfc*3ii*WT*jc*tfcbfc«ictr-A 

v9 5 1 tcA£t£li\ tr— A^^y y ^ 5 1 SrS 
itmtr«IH^yX5 2S:^LT#Ji*ia«yKflc5 
30lo(DlEftJil£J8*tU »l^yX5 2, bf— A* 
^Jy?51, «*U^X5 4«r^br#*»s|xfc*Ji* 
ia»8lfr5 3^6<OKlt*«r/R»B*T?*>5tr^*— /u 

£^aj*«*»ffiU ttfflLfcj*»«r**tMI5 6"C{i 
-5§-*4bTttttJi-SJ:p^*fiRLTV>So w<D#£\ tr 

>*-^5 5*5it^*tfta*5 6ttjKttUWK5 7£« 

[0 0 0 3] JLGjiktfeUttK 5 7 4 tttt, 

4 *i*a^ 4 og^^wwc 

-it, tr>*— A^*y y ha*i-oBPMiR*-?i*tlffl 
Sioa^*, y y h i*<ia*^ 

««^s*»*ia«i»o«5t^#**ia»»try 
*r y^<Dia»w±***fl5«j*'fc«#-r5^, «*« 

[0 0 0 4] j«E#:jp:s*iRio*!W5-fe:^^3 y-y/© 

rt^b, *«i±^#ffii-?)Rlt*OJR3Kffifll (**l" 

TffiK^lfe L^c «9 N *«^IR^J:orSft^»Lyt»'& 
Jcti N ^m^t-^l* (Lfc^orE*t*OiR3Kffilt) ^ s 
1 ^Tn^fRj^SEffiLT. B13 ICtjM- «t 9 ^K»**5B! 

[0 0 0 5] ±iacoJ:p*^^^i-5fcfe, Mx. 

tftfrmw- 7-141689 t^ftiis ^ y 3/ H *^-r 

«SrfSK-rs«J:5^«dcUfeEttSixfe*— y KKfll* 
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3 

[0 0 0 6] 

[*W^«J»LJ:5i:i-5iHI] b3&*UftiSfe, ±IB» 
ffl¥7- 1 4 1 6 8 9^#E«03t—>> K3£BJc*5V> 

> * cd q* ifrffiB # #Jf # BB»«tfls:ri> b OSI* 3t O »R 

[0 0 0 7] *Ji*K««Eflc*^^lt3fe^ 
[0 0 0 8] 

[■MISrllBfci-5fca?)(0#«] ±IB@»0>rt:*^ 
t">ft< tt» S*S#»«Pli: 

[0 0 0 9] gl^TU ft»>b<7)V-lF#;&: h? 



(3) #HI 2003-99975 

MWil^ML, M«¥ft(l. tttrfa*±#*tfcB*fe 
Sir^Stc— St^-frSr i:^-c*$S<t 5 l-ft5 e 

[ooio] »**2tcia«ojB2*w«, ffris^m^ 

[0 0 11] ^25§^^<tn^ 1MESl*tt£>»KJK{fc« 

2«o«Sffl«:*:3E"rixtf+5i'-efc5wfcS:*lKLT^ ttt 
[0 0 1 2] »**3tclB*<OS|3*W«, iute^tii^: 
[0 0 13] JR3*Wlcj:fttf, fiulS^ 

[ooi4] »*q[4^ia«o*4*wtt, ffiia^ffi^ 

So 

[0 0 15] »455M*cJ:tbtf, «*3teWfei*Jw, mjfS 

40 £ £ Strife i-ff 9 i&tmtiLft iM^'fcoT^ 
^ t Sr«*^-as*S r k ^T-# 5 «£ 5 fcft 

[0016] 

^*<5#»»i(cRWi-So U l tt*3BW0>aS l 3l*^«8 
16»lBo#Ji3telB»lf±K«ti, HI i t-^i-i: 3 * 

«T*fcS*»*U-f (LD) It, LDlCOdSM3feO 

jo 3fett±^IK9:SaBSnsffl3t^-^^^y (pb 
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5 

S) 2, 3M^l/y^3, *n^i,fjf-?-4, 1/ 

iTtE^jKfr (£XT, ^M^^*? t^?) Safeco 

^1*tt5^i (PD) 10-12^ — /U9:fc5J:tf 

PD1U 0fi8SjS«m««^«*3t<O3t*|li^B:5Si-5 
ffirt"? 2*1*1 (X, Y*fa) £^5^tb*8* (T 

^aac— 40 13£. T^fax-^n^X, Y*- 

fa\z.WShmWtZ>T 2 s ? ^SMWlHlBi 4 £ , PD 

io-i 2o«aflr#«:A**ix-rT^^=.3i— ^«w» 

BRl 4fc^5»fP»J»fe*tf#«*JWfetT5«ll»ia 

*5 X V 1 / 4 & jfc« 5 JC 9 «fMM*fc** 

[0 0 17] ±E¥*f*V— ' 9 s (LD) ltt, #J?U«? 
14 0 5 nm(DM*MMt5tO-Cfc^ ftSRi: 
LT^tgi-5o ±fSPBS2t2, A£tL*:Pffi3fc«:l 0 
0%my®-tZ>tth^Xf8LtcSm3t&l 0 0%Elti- 

[0 0 18] ±E*n^7A*f4, l/4Sft«543 

SffiJctt±E»*i^^Xigibat«7 07d—- h 

gWM iotSHS ^ LTgWl PTIi^jtJ* £ tlX V > 
5 0 wO*|-#?i/>Xigib««7 0^^— ^7^^ N F7y 
* V^fficD a^/U 7 a fclKWtlttS ^il^J:*), 
-LEfittSSMtK— \z * V > 5 * o ^ 7 J» Si^f- 
4, l/4jft*«5*5J:t^*rtfe^>X6i6S. ftte^ft 

[0 0 19] _h!EPD 1 0\±7*—$xmfttkiti&X%> 

5 0 lOPDlOlt ^ftO^^y hWXttffl (S S 

D) ^SSrfflv^tfttHSrtTS «t5^***nrv^5o -L 
tEPDllft ^Jf*^*^ 8«B»S*tT^5flHll 

^i"J:5t-«»#J^j58;*n"CV^S 0 _hfEPDl2te, 
*5J;U!PD 1 1 lei t)^ttS««Sr*SLT^S^, - 



(4) #^ 2003-99975 

(5 

^t/cl^y^f^ S3tBt--YXSr-t<Dtr^*— 

[0 0 2 0] ±!E#J#P[hIS§ 1 5 W\ HI 3 iC^-T 

<£ ?ic N PD 1 lotttHffi*Jw*rjj:LT, I -V^&S 

15a. A/D»15b, CPU15 C> EPRO 
Ml 5 d*5i^D/Afftil 5 e Irlri^fC PD1 

0, 1 2<Dmmim^ttfc-tz>\%m<omv&mf8 l w^*t 

PDl 1 oa>W*?>*;fcte*#«>5D ^^fWPEP 
ROM1 5 dlcE«2*b5o SUSi"**^ tfX^ffi] 

= 0^^>^^-M, N=l, 2, ■ • • <£>£^CDtti;£l 
^EPROM15d(;ft *<Dm%k<DU<DSt®Z&ft 
5o :0«t5IClTN = ni(Z)^Pmax, N = m- 1 
©t#Pmax>Pm-liWSSjl, 

20 I 0 0 2 1 ] m 1 CD^^T-i*, LD 1 £^TL7t££ 

fcft'PB S 2 «r3HSLT = y — 9 V>X3MA*tU 
^rtW*CM^5o = y w>X3 SrttStt 

Lfc^^^x *n^7^* : 7-4*5J:t5l/4jKftffi5 

ftrfj*? 8 CO loOfE^cDlt^ h7 y ^ (H^-fr 

■f) WRitsnsas, i/4ife««5Sriiai-s»jcp 

[0 0 2 2] #JS*7^-r^^ 8^b^M*ft 
30 yX6, l/4jftS«5*3J:t5*n^7^ill^-4SriiiB 
i"5ds. l/4«S«5S:5ii*i--5l»^R«*^fcsa: 
j»«3tfwSElfc$n, ^n^7^«^-4^iliSi-5^(-0 

0»c3t*JJ:t5± l»c3tef^ Sil^T'PB S 2(CAM-T5 
fcftPB S 2T*^^^ ? tLH^^n5o -t^0«. 0#C3fcte 
/U9cO^P^iii§LTPD 1 1 (^iorSi^ 
tt, ±lWI^MtlPD10, 1 2 ^<toTg)t^ 

[0 0 2 3] **JE^lBO#Ji3tE«S^S«(-*3V>T 
^ 12, -LE^JBTt^ 8 £ LT, B4 (a) , (b) 

^Sr^ri-^^B^^^^SrflSffli-StO^i-^a EI 4 

(a) (Dl^, 1^— b7 2/^tt*^«f^K*t?>tL 

ID 4 (b) <DM&. ^-tfmm h7^^tt*rt 
JiraitttiTi/^o ^OJ:5W^ffflh7y^^ 

*S^TiSF*LV\ _Ltao#^ t-2H*fflh7y^S: 
**3, r F7^ li-g^S*t$T^^g 
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[0 0 2 4] h 5 y * tt s «;t«EI 4 

(c) tc^-f J; 9fc N #ir^*0^lcir^*-^-^ 

(SM) #E«S*u *<nmmia*.&itkmtii9MM<nlz 

&\ZT Kl/7v-^ (AM) , RJK^^oy^tTy h*3 
itJW^ny^tfv h t W»l LTE« 5 ttS 2 o<^«fn 
ff^f- 7tf-e— ?<D&ft4^><D^ — ? X *) — > 

tJ^-^ fi N A»*Sr— SORI**T?K»i-5o ft 
±E^J:5ft*B*0>i*-— tf-*'— ^tfflv^lS 

loot- ±*rSiii- 5 IB lex, Y#fRj£>4>ft 
< £ 1 1 *m<0***r*T S^fttt^ift fcfti^ £ ft 

[0 0 2 5] ft*5, *H«l^1IBO^»3tlB»S^»«"C 

tt, HI 4 (d) t^i-ipft 

6c i"ft*>*>, :^Oh7*^l«lt #ir^*o 
3teS5KE«£*LSir**^— * (SM) ^OM'JIC 
Ei4ti-6 3S^7Ku^-^ (AM) Sr^tr^— ^ 
»W^«57 Kl/^a- KflM ( I DM!) ID 

(SM) -C1h-#^-^*:ftffli-Sr.t^J:0, £2R£U 

tt, #rF^ 2 8 3 6 7 5 5 3 I^fll 4 Off 

[0 0 2 6] ^C, *HJE^ffi<0#«3teia»S^3S«lc 
-f **f;iJ&!ti-5o 

[0 0 2 7] ^CO^fr^T/S #Jf)fc^*^0 

6 ~C 7 ^- — # ^ 3i ^ — ff -g-^S<5V 7 *■ — # ^ if— <K 
E^^^^0^^±{Cftofc^:^J^^ixfc:^^ 
[0 0 2 8] ^f-^S8m h7^^^»MH 
iVS 1 0^YESH/j!5t«^, ^7^S9 



(5) 2003-99975 

y^s 1 ltcatfeSo ft* % iWE^EaUiisoJlK^-T? 
fctttt, ojf lc^tH-5»fE£ff 5 t^ti-6 0 

[0 0 2 9] ^^y^S 1 *rv?s<v?W)tf. 
(1 h7^^^-Y>yi"5«I^) SrBUteU 

*) 1 3SrajfflffijltcK«i-So w^lOSl{fc«<o85£ 
70 fi % 7^fa^t»ONlc ( ];DffH^tt5 0 R 

ft, 9Mt:X5-y7S 1 Sfcat**. 
[0 0 3 0] ^t^SI 5Tlt *tfett3«*0^1ti« 

A* 9 <£>P^ P KA»i-5R*t#tf>***r 
20 PD 1 lT?tftttii-5o JilBX*rtl^^/P^^-YVjC-0 
V^T08 (a) , (b) £fflV^-Ci&^i-5 0 ^H*^^ 

H) k tr y*-;P9©|P t^ffi*BBffid5|a8 (a) fc 
J: 9 C^ot^fc^, ^C»ffi«««r^8 (b) »c 
^i"J: JfctJEtlttAP 0 1 d^X^iao— *IrJ (H* 

i-^ift^-fr, 4**p 1 1 ^pjau^B:« 

*-fp]) 4S^P 2 1 icHaLfcfcfcfcWHj* 

30 IfilSrS^RteS-frTjfeaEfcTjft (i-ft*>*>jfe*B*6jft:) 
P0 l^-CM$-fr6^, 1 i^-Y ^/u^JX^^vd^T 
i"5rtlcft5o ft*3. P 1 i*3±tfP 2 llBoERt 

(Xdr^^-IEffi) Ji, xry~7^^1a02f* (i" 
ft^>*>2 a) ^i"5o 

[0031] s^fs'ys 1 6 -en, KWJfiOttffl* 
EEffl (rftttX#iao»|fc*lCJt«i-6tft'ft6) fcS: 
9 ft, SM^03feM^i-5^m^^t: 0 >*--^ 

*«rx*ia*m****tt:«^»»**5. jyjtic* 

*LTV^5d»5d»Sr»BLT, ft 
^tty5^i Je ^TV^5^^^§!J«^^^-/ys 1 5^M 

so &&*ak— ifcLfc^, mm*m7 (o^yzfs 2 1^ 
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[0032] 07Wfyys 2 i -en, /&tfeffl«#co 

(0*MPDlltW5 0 ±IBY*rRl*-<^^^ 
-Y^lcov^H8 (c) , (d) Srfflv^RK-rSo # 
Jl*xV * * 8 3&»fe(0Rit*«r**feaaai*O b°>-*— /u 

h Ofett) ^ tr^Th— ^9oMPi:(Ofl:«B8«3&S|a8 

(c) ic^-T J: 9 lcftoT^c4i^S\ ^m«l*^E8 

(d) H^fj;pl^SlMP0 2}0^y^O-^ 
IrI (H^«"CttT*lRj) SMliP l'2fc©H8 

^7t5- £Jcfc£ 0 4*5. P 1 2*5«fctJ*P 2 2 fa 
EE It (*3r-Y>^H) tt % xry-r^^^^a(D2 
2 a) £i-£o 

[0 0 3 3] ^O^x^^S 2 2tH SMTtOftffi* 

j±tt (wttttY^<0»»»c:ltW-r5ffit35:5) b* 

«*Y*i^tfta3ta**ffill(c#ijliS-frS„ £U^£ 
Y*rt*c^v^A«U*WB<otfV7h— yuWp tS» 

-So 

[0 0 3 4] ^fyyS25TU ^JI^xV;*^8<0 
•rSfeiexOfcOTfcSo ^T77 P S2 6T1t^ 

0Ji^fcntf»J«i«r«SE'*-5^7 1 !x7 p S 3 ogmicmtb 

So 

[0 0 3 5] ^75/^27% ^RfBflUI (IS* 
7cte2Jf) 1?<D7*— *^f- x^<fctf:7;r— 

8^YE SlCft5£T*»&tt£n> ^t^S28T7t 



(6) 2003-99975 
[0 0 3 6] lE^f^S 2 6t*0ltWJ^nfci 

^js jctXhfE^x^^s 2 g^^xfy^s 3 or* 
jo fy^sa 2*cii«>raKIB*«rto0f*r K^i:» 

Bt^o 4*5, ±IB3fSTKu^tt, iift^^t 0 ^-^ 

[0037] m^. *mM%m<D&m%^m&%jmw.^ 

(a ) , (b) *5«fctfEI 10 (a) <- (e) M£<5^-C 

( a ) ^-TX 0 fc*«a»»*:S*t*^iRSCB^*Bo 

20 aufcattrifcmi^sjistfcaMWioPD 1 1 tciox^tu 

(b) M^ri:?lc45o ^0*3»*»*-CW:, SM* 

50 *t**ttiliS»3t<o*(*«r i: i" 5 K a / 2 co«i 

fc»oTY#Wte»»3*5»frlcfc, _hiE£:E]«4S 
MTfeo^a^* (*iMFi»*) 4:ft9, 0^S^5ffi^ 
*-TSi5i: A/ if o»tti3tMliRi* *©3t*!i ^ 1 6 i: t 
5*Iaco®|l(c#ftL, *SKK^»**i:ft5Y*lRl« 

[0 0 3 8] ±ia«JfflW»*Ojft*UJffl[|ll|Pl«IC*V^T 

40 PD 1 1 O{£1KB8** s 09*.tfia 1 0 (a) fC^-Tiptc 
ftoTV>5»^, *"f, Ueco^X^^S 1 5C0^^TT^ 

J: OHi o (b) *5J:tflg8 (b) \z.tMt£ 5ftX*lfi 

(^i ^Jtlffl 1 0 (d) l^ti^jlPDl KDffi 

JEffi (PDl 10^&*fCJ£W ^lElc^So ^:<0^. 
50 B6 077 ^^S 1 7<^3ltT(cj: ?>±JEtfttti5t*^>** 
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[0 0 3 9] ^fcfd. E17 0^-r yrfS 2 lCO^TtCj:^ 

iio (c) ^^0 8 (d) l:^tj:5m^^ 

0 09*.tf:BIlO (e) l^ti^JJPDll^fifl: 

^±mz.nfc-tz>T*^=*.^~?m&\& (pdh©^ 

[0 0 4 0] t£%-t\ affliS^i^fi, £«m**&<D 
Kite, ^^tviilrfcS^Kt^M^fe^o 

*'[RlfeJ:U 5 Y*[p]<75jfe3EttHSr«2 a OtfiHKR® Lt 
^5<7Tt% «Sfa±«)ttB*r**i-«r4:tt*<, 

[0041] *mmmm<D&mytm§&ft±mmz£ti 

<9 x^^ffl5tS:*^ffiB^J:T^Y*^1*ffi3tSft^ffi 
[0 04 2] *33, ±|ESB 1 ^ft^ffi-Cte, E£t3t£>ifc 

5 «fc 5fcL-c^5#, x*rRi^-r^/u^^f-w*5j:T^Y 



(7) 4$ BR 2003-99975 

[0 0 4 3] ill(i«P^^2*lfil^5^1 

[0044] *i\ mil ^fy^S 4 1 T'te^ n -/ 

^ try KttUWd^&BfseR»mttiBtt^. -0— *± 

l^Jf (SM) 

Mffl»^«tiifiMJiia ?> AfttWMPlotrv 

20 ftfc£, — 3e<oS*t*4:*i-5f— 3K^^- ^A^^SJB* 
W»IH**WPD l l lcJ:oTtfeUi-*Ko*a** 

[0045] ±mnmmmm^^k\mmtH±m. 

rnufc»^jie:«r*>****u— 1f (LD) 10>3t 

[0 0 4 6] ±B«#W**OXS«kffltt««IW«[, ±ib 

o it^tIn— sum □ ^^^fnt^i i nm&& * t> fc* 
^ [0047] i-ft*>*>, ±ia«*w*i*o^itfemffi«*j 

•-Ctt, El io (f) joit^ ( g ) J^i-J:5*x*rti 
^/^^■■Y^^Jzt/Y^rfi]^^/^^^ ^4rtf 5 
^ae-Y yftl^iHI^l(D*s2 a <£>®HJ;Lit-< 

50 [oo48] Ttnm&Mto&mftKMiMs&mzxti 
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i2, m^w^mz^ ^gf^cr, -sitoCT* 

[mi] <d% i c« s #^3tis^w^ 
[ni4] (a) , (b) \±mmtem<D&my£&am*k 

— (d) 
h7s/^ co» >^/f ft^V ***JEV ifffi 
«<D h 7 >y ^*jS:Sr^i-EI"t?*>So 

[16] Sgl HM?gffiCO^H3feiB^:^Stt^*5^T 



(8) #BB 2003-99975 

[B8] (a) - (d) ^lHJfi^«8^#«3tlE» 
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